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L Title 

CONTRAST AGENT FOR ■ ULTRASONIC 
DIAGNOSIS 
2. Claims 

1. Contrast*^ for uitasomcdiagi^ 
the ftct that its primary component Is a perfluorucarbon 
emulsion with an enmlston particle lire of M0 /an. 

1 Contrast agent for ultrasonic diagnosis to accordance 
*iih Claim 1. characterized by the £w that the i^uwocafbon 
concentration is 25-100 w/vfl. 

3. Contrast agent for ultrasonic diagnosis in accordance 
CUkos * 2, characterized by the fact Out the' 

pciflnorocaitea * Pcrftoon>4*Tmdhyidecahy^^ 

4. Contrart agent for ultrasonic tiagrcaia in accorda nce - 
with Claims 1, 2 and 3, characterized by the fact that it is used 
for ultrasonic dlagnosii bate heart 

3. Detailed Descripdon of die Invention 

<IndustxiaI Fldd of Applkadon > 

The present invention concerns a contrast agent for 
ultrasonic diagnosis whose primary component is a 



pexflnorocatfaon emulsion with an emulsion particle size ranging 
from 1 to 10 pan. j 
< Prior Art> j 
In ultrasonic imaging of the heart (contrast echo techniques) , 
a contrast agent is injected into a peripheral vessel in order to 
obtain information about cardiovascular blood flow. r It can be 
likened to cardioangiogmphy, a fbnn of radiography. This 
imaging method is extremely use&l cEmcaOy, and a wide range 
of applications have been devised for analyzing hemoUnedc 
' information such as [the presence of] shunts and the direction, 
jpeett and pattern of blood flow. 

Contrast agenta that have been used in die prior art uxlude 
physiological saline solutions, 5% saccharide solutions, 
autologous blood, mdocyanine green, and Urografin. All of 
these substances axe mixed with sir either by hand or with a 
mnicator, and the resul dug air bubbles axe used as "* hrt sources. 
However, these agents do not provide satfe&ctoiy contrast 
echoes In ail patients, may fell to provide good contrast echoes, 
or may not provide (hem with good reproducibility with repeated 
injections. Even if the method is extremely useful clinically, 
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It will provide very little diagnostic hifonnatioi. if satisfactory 
centra echoes are not obtained [dc]. Tins. » major obstacle 
to das examination mediod at present i. Ute failure to provide 
»**ftctory contrast echoes m ^ ruuienL*. funl^n^ ^ 
contrast echoes provided by the contrast agents now in use. such 
«s those mentioned herein above, cannot transverse the 
pulmonary capillaries and usually do nht appear in the left heart. 
However, if a substance that provides contrast ediocs m die left 
lean wen found, it would promise to contribute greatly to 
noninvasive diagnosis. 
< Problems To Be Solved by the lnvenrion> 

Accordingly, die first object of die present invention is to 
provide a contrast agent for ultrasonic diagnosis which always 
provides satisfactory contrast echoes. 

The second object of die present invention is to provide a 
contrast agent for ultrasonic diagnosis which Is capable of 
cransversing the pulmonary capillaries and providing contrast 
echoes in the left heart. 

The third object of the present invention is to image (he 
coronary arteries in order to diagnose sites of myocardial 
ischemia by aortic injection of the agent The invention would 
msreforc provide a contrast agent for ultrasonic diagnosis which 
can be used as a myocardial contrast echo agent 
<Meaas of Solving the Problems> 

In order to achieve these objectives, the present invention is 
characterized by, the Act that it is an emulsion composed 
primarily of perfluorocarbon having an emulsion particle size 
ranging from 1 to 10 nm. 

Thepetfbiorocarbonsto 
not partculariy restricted; any known perfluotocarbow may be 
used. However, peifluarocjutona having 9-11 carbon atoms are 
preferred because those with 8 or less readHy injure foe lungs, 
-id those with 12 or more have a considerable residence time in 
endothelial cells of the viscera. Prcfarcd arcpcrfluorcdecalin. 
perfluorotriprepylamine, petfluoro^-meftyltwinolwidlne, 
perflnoro-N.inethyldecahydroqninoiine, perfluoro-N- 
methyldecahydxolaoqnijiollne. and perfluoro-N- 
cydohesyipynolldliie. Such paflnorocaibons may be used 
ringly or in combinations of 2 or more. Including isomers. 

Thee an no restrictions on the principal emulsifier to be 
sad in the present invention, provided that It is a conventional 
one. Preferred examples Include, phospholipids such as egg 
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yok siul soybean phospholipids and uonionic polymeric 
nufoennts (preferred molecular weight 2000-20.000) such as 
po!y(oayefoyIcne)-pdy(oayprop>let>e)cop<tiymen. 

To manufacture the emulsion of the invention, a crude 
emulsion is prepared by adding the pedluorocarbon to « 
predetermined amount of salt solution {for example. » wn 
known isotonic salt solution such as lacated Ringer s solution) 
containing M w/vfi of the principal emulsifier (preferably 
2-5 w/v%) to bring the perfluorocarbon content in the principal 
emulsifier to 23-100 w/v% and the n [emulsifying! with t m{-» r 
This crude emulsion is then homogenized using an emulsifier 
apparatus, to achieve a particle size of 1-10/uu, preferably 
2-5 pm. 

The. emulslfication is carried out for 1-30 min under 
conditions of 5-50 kg/cm' of emulrificauon pressure and ambient 
temperamre of 30-o0'C. Additives that may be used include 
0.0014.1 SS of an emulsion aid ash as a fatty acid, tatty add 
salt, farty acid ester, or polyhydric alcohol, 0.002-0.006* of an 
antioxidant such as vitamin E, and an agent such as sodium 
chloride, saccharide, or sorbitol to make [the emulsion] isotonic. 

An additional step for making the panicle size uniform, 
such as cemrifugaticn, may be performed after tlic emjilsion is 
produced. After packaging, the final preparation is obtained 
following bau sterilization. 

The contrast agent of the invention obtained in foe above- 
described manner is suitable for use in applications such as 
ultrasonic imaging of blood flow patterns. It is administered by 
injection Into an artery or vein that is appropriate for imaging 
sites such as the left ventricle, right ventricle,; aorta, or 
pulmonary artery. It Is usually used in amounts of «0mL per 
injection. It may be Injected as a bolus or continuously together 
with a physiological saline solution, glucose solution, or die like 
Via a catheter with a three-way stopcock or a chronically 
Indwelling needle. 
< Working Examples > 

Working and experimental examples ate used herein below 
to describe the present invention more concretely, but the present 
invention is not limited to these examples. 
Working Example 1 

150 mL of purified water was added to 15 g of purified egg 
yolk phospholipids, which were suspended using a mixer; 125 g 
Of pcrfluoro-N-mcdiyldccahydroisoquinoline was then added. 
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A prepared solution of 60 rug of mouosodium phos phate , 
MO oig of discdiumnliospliatc, and2U gofsorbitolin lOOmL 
of purified water was added; a crude emulsion was obtained 
using a mixer and brought to a volume of 500 mL with purified 
water. A uniform emulsion was then obtained by emulsifying 
this crudu emulsion at an csnulsificariou pressure of 10 kg/cm* 
and tnaperarure of 55 ± 5 # C for 10 min, using a Manton- 
Gaulin cmulsilicr. 

This emulsion was packaged in vials, tbe air was repl aced 
with nitrogen, and die emulsion was sterilized at 121 *C for 
5 rain. 

Woridng Example 2 

A uniform emulsion was obtained In the same man ner as in 
Woridng Example 1, except (hat 250 j of pexfluoro-N- 
methyldecahydroisoquinoline was added. 
Woridng Example 3 

A uniform emulsion was obtained in the same manner as in 
Woridng Example 1, except that 500 g of perfluoro-N- 
medryldecahydrDisoquinoIins was added. 



Working Example 4 

A uniform emulsion was obtained in die same manner as in 
Working Example 1, except that the eamlsifization time' was 
3 miti. 

Experimental Example 

Catheters were inserted in adult dogs to various injection 
altes via the carotid vein and carodd anery. 5 mL of a contrast 
medium was injected as a bolus via a catheter, and the imaging 
effect in echocardiography of die left heart was studio! 

The results are shown in Table 1. No fluctuations in heart 
rate, blood pressure, or electrocardiogram were observed when 
the contrast agents were injected as a bolus in this experiment, 
demonstrating Uiat die safety of the agent is sufficiently high in 
dogs. Echo contrast agents containing air bubbles have been 
plagued widi safety problems in ellni«d use; furthermore, the 
adinidstradon of hypertonic or highly viscous solutions aflccts 
the heart. However, the contrast provided by [die agent of] the 
invention is extremely useful for ultrasonic ima ging because die 
agent Is isotonic and has a viscosity approximating that of blood. 
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<BfTea of the lnvemiou> 

A3 described herein above, the conrnut agem for ultrasonic 
imaging of the invention pnmdei ucfci efTcaa luch as: 

(1) Always providing satisfactory contrast echoes; 

(2) Providing contrast echoes in the left heart due to its 
ability to transverse the pulmonary capillaries. 

(3) The capability of imaging the coronary arteries, making 
it possible to search for sites of myocardial ischemia 



Applicant; Green Cross Corpondon 
Agent Hideaki Soto, patent attorney 



22/2/a 

S^ft.""' PATENT 

ptf!^ Green Cr °» corp. 

,P 89326474 (M141J} ** ' » ° 219S "° DATE: 

c=pyri 5 „t i 99 < by the ^ Chemlcal 

22/3/11 

. S^: c Jffi»««ft PATENT . 

INVENTOR (AUTHOR) • ill i"2 5 ontrast medium for heart „ „• 

iSSSS: & Cro ; c ' ShiMbara ' Shoi "" 52 3nosis 

^ATENT: Japan Ko*ai Tc^Konc , jp 88 60 9 43 A3 , jp „,„«, DATE* 

APPL1CATWN: JP 36203851 ,86090!, 

PAGES : 4 pp. CODEN : JKXXAF LANGUAGE • JaM 
Copyright 19.4 '„ LANGUAGE . Japanese CLASS: A61K-049/00A 

pyright 1994 by the American Chemical Society •' '■ 



